The aim of this paper is to study the extinction of solutions of the initial boundary value problem for u t = div(|∇u| p(x,t)-2 ∇u) + b(x, t)|u| q -a 0 u. The authors discuss how the relations of p(x, t) and dimension N affect the properties of extinction in finite time. MSC: 35K35; 35K65; 35B40
Introduction
In this paper, we consider the following nonlinear degenerate parabolic equation:
where Q T = × (, T], T denotes the lateral boundary of the cylinder Q T , a  > . It will be assumed throughout the paper that the exponent p(x, t) is continuous in Q = Q T with logarithmic module of continuity
where lim sup
Model (.) may describe some properties of electro-rheological fluids which change their mechanical properties dramatically when an external electric field is applied. The variable exponent p in model (.) is a function of the external electric field | - 
might be not upper bounded, the authors in [, ] applied the method of parabolic regularization and Galerkin's method to prove the existence of weak solutions. In this paper, we apply energy methods and Gronwall inequalities to prove that the solution vanishes in finite time. Moreover, we obtain the critical exponent of extinction in finite time.
The outline of this paper is the following. In Section , we shall introduce the function spaces of Orlicz-Sobolev type, give the definition of a weak solution to the problem; Section  will be devoted to the proof of the extinction of the solution obtained in Section .
Preliminaries
We will state some properties of variable exponent spaces and give the definition of a weak solution to the problem. Let us introduce the Banach spaces.
For the sake of simplicity, we first state some results about the properties of the Luxemburg norm. 
and for every t  < t  ∈ (, T], the following identity holds:
Main results and their proofs
Our main results read as follows.
Theorem . Assume that p(x, t) satisfies conditions (.)-(.) and  <
q < , b ∈ L  (, T; L ∞ ( )), a  > , then problem (.
) has at lease one weak solution u(x, t) in the sense of Definition ..
Proof Define the operator
According to [, ], we know that {ϕ
We construct the approximate solution u (m) (x, t) as follows:
where the coefficient C 
Proof By Peano's theorem, for every finite m, system (.) has solutions C m i , i = , , . . . , m, on the interval (, T  ).
Multiplying each of equations (.) by C m k (t) and summing over k = , , . . . , m, we arrive at the relations
This completes the proof of Lemma ..
The rest of the argument is similar to that in [], we omit it here. In order to prove the locally extinction of weak solutions, we need to prove that the solution remains bounded.
Theorem . Assume that the conditions in Theorem . hold, then the solution of problem
For any integer k ∈ N * , we choose u 
We have
By Gronwall's inequality, we get
such that every nonnegative solution of problem (.) vanishes in finite time, i.e., The rest of the argument is the same as Case , we omit it here.
